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REMARKS SEP 1 1 20D8 

; The Examiner has rejected claims 12-15 and 19 under 35 U.S.C. § 103 as obvious 
cve^ Bialer in view of Ross and French. All of these references are of record already, s6 

•foil citations, are nat given... 

The Examiner asserts that gialer teaches that "AWD-131-138," the compound 
recited in the claims treats audiogenic clonic seizures in genetic models of epilepsy. The 
Examiner concludes that:: . 

"(B)ecause it is taught that AWD 131-138 has anticonvulsant 
. . . activities in animal models of epilepsy, it is obviously taught 
that AWD 131-138 would effectively treat epilepsy regardless 
of when it was diagnosed." 

The skilled artisan that Bialer is teaching idiopathic epilepsy with AWD-131-138. 

. .' In response to the arguments advanced previously, the Examiner asserts that the 
individual references were argued, and not the combination. 

Applicants have, considered the Examiner's comments carefully, and traverse the 

rejection. 

Applicants do not agree that they argued the references separately; rather, they feel 
" that the references and the rejection were considered as a whole. They will do so again, 
and it is appropriate to begin with the French reference. 

French deals with studies involving humans, a point that is important, and will be 
dealt with infra . 

French discusses "idiopathic generalized epilepsy syjid^mes" and lists "absence, 
general tonic-clonic, and juvenile myoclonic epilepsy * French goes on to say that such 
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patients generally experience more than one seizure type, and usually require 
combination therapy, to. make sure that each seizure type is treated. The final comment 
... made by French is. yery.releyant, i.e. : 



"Patients respond differently to AEDs for reasons that are still 
unclear, and it often not possible to quickly determine which 
agent or regimen will work." 
"Black letter law" says mat a reference must be considered as a whole, including 
. &ose sections.which are contrary to the Examiner's position. From French, one learns 
. thattbisis.afieldfi^ and one should not make generalizations. 

. .'. French -should be considered in connection with Bexendt, et al., I Vet. Intern. 
Med. 13 : !4-20 (1999), a copy of which is attached. This reference teaches an 
instigation of whether or not the nomenclature of human epilepsy-mcluding idiopathic 
epilepsy, can be extrapolated to dogs. See page 14, second column. Podele, in his 
editorial "Epilepsy and Seizure Classification: a Lesson from Leonardo," J. Vet Intern. 
Med, 13:3-4 (1999), a copy of which is attached, explains how this study shows the 
' problems in rigorous application of definitions of human epilepsy to dog,, and, it is 
. submitted, only strengthens the statements made in French about therapeutic uncertanity. 
If the conclusions in a human study are to be treated with care, much more care must be 
taken with extending them to dogs. 

ross does not. .alleviate these failings. £o§s discusses the audiogenic seizure 

. .. models (AOS), however, "AGS in rodents are an animal model for epilepsy." See the 
attached defmitionthe^ftcleariy speaking to me use of the model in rodents, and for 
epilepsy generally, HQT idiopatmc epilepsy. Provided herewith is a copy of the 

^"^^n* 

. "correlate AGS with "idiopathic epilepsy. Rate, Ross" discusses some of the 
... .manifestation of.AGS, and as the literahire shows, the symptoms Rp^s describes are not 
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at all limited to idiopathic epilepsy; rather, assuming one applies the AGS model to 

rodents as there is no support in the reference for extending it to anyother animals, one 

induces symptoms, which may he treated; however, as French clearly show, one has to be 
very cautious in applying conclusions. 

Turning to the primary reference, ?ialer 7 it is uncontested that it teaches AWD - 
131-138: as a potential new, anti-epileptic drug; however, the results come from work on • 
AGS induced mice, work on rats with absence epilepsy. Absence seizures are known to 
occur in several forms of epilepsy. Note Sega, a copy of which is attached, stating 
"absence seizures occur in both idiopathic and symptomatic epilepsy." The only other 
data involve the use of PTZ to induce seizures. By definition, if one known what causes 
the seizure, one does not have idiopathic epilepsy. 

The fact is, Bialer does not lead one to idiopathic epilepsy in any way, manner or 
" form so one is hard pressed to see how it "meets me limitation of claim 12," as stated by 
the Examiner, at page 4 of the Office Action. Merely stefing that a reference meets the 
. claim is far from sufficient in the. context of 35 U.S.C. § 103. As has been explained, 
supra the generalizations, regarding the secondary references, as set forth by me 

Examiner, do . not serve to "fill in" the gaps left by Bjajer. The references, taken 

collectively, do not suggest what is claimed. 

With respect to the Examiner's statements at page 3 of the Office Action, AGS is 
■ • caused- by loud noise. Granted, it is not a cause chemical seizure, but the cause of foe 

seizure k "known - the loud noise. With respect to the Examihef's other arguments 

regarding treating dogs in other models, none of these have been correlated to idiopathic 
• epilepsy. This could be difficult to do, as Thom as points out. 

; , The rejection of claims 16 and 17, which relies on all of the references discussed 

^plus Thomas, cannot be sustained, as Bomas does not address me shortcomings of 
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" the primary references. In re Kerkhovenu relied upon by the Examiner, is not relevant, 
since two references" dealing with the treatment of idiopathic epilepsy, have not been 
provided"- in fact, NONE have. 

In view of the foregoing, withdrawal of the rejections and allowance of claims 12- 
1 7 and 19 is believed proper and is urged. 



7 The Commissioner is hereby authorized to deduct the extension fee from the credit 
. card. Form PTO. 203.8 is attached. Further, the Commissioner is hereby authorized to 
deduct any additional fee or credit any overpayment to our Deposit Account No. 50- 
062.4, under. Order, No. NY-HUBR 1230-US (10312533) from which the undersigned is 
authorized to draw. 



Dated: September 11, 2008 




Norman X) . Hanson^ 
Registration No.: 30,946 
FULBRIGHT & JAWORSKI LX.P. 
666 Fifth Avenue 
New York, New York 10103 
(212)318-3000 
(212) 318-3400 (FaxJ 
Attorney for Applicant 
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Editorial 



Epilepsy and Seizure Classification: 
. A Lesson from Leonardo 



The daaatfication of events that depend on the accuracy 
of observation is limited by the ability of the observer 
to describe and of the interpreter to decipher. Such is the 
case with the phenomenology of seizures and epilepsies. 
A3 Leonardo da Vinci wrote, tapztt vedere Q'l&xn to 
see"). Ease in distinguishing Use occurrence of an epileptic 
seizure from the type of seizure event in domesticated an- 
irnals varies based on the severity of the event, ranging 
ftom an unusual event experienced by the client to status 
- epilepticus. observed by the. veterinarian. From, this wide 
range of information, the daunting task arises to organize 
die myriad of descriptions provided to clinicians into a log- 
.. ical and understandable forniat. The ideal classification 
scheme should convey accurate and informative definitions 
to all levels of potential users, guide the clinician to eval- 
uate the patient in terms of clinical and laboratory testing, 
allow different disciplines to use and understand the system, 
and allow flexibility in Its adaptability and edification. 1 It 
is unlikely that one dassincarioa scheme will fulfill all of 
these criteria: 

Tne current classification of epileptic seizures by the In- 
ternational League Against Epilepsy (JLAE) 2 is the princi- 
pal determinant by which a human with epilepsy is placed 
on a specific antiepilepric drug. From this classification, pa- 
tient data can be pooled from different institutions and en- 
vironments for collaborative efforts and comparisons of re- 
search, Different pathogenic mechanisms can now be elu- 
cidated for the different seizure types. Eventually, by defin- 
ing very discrete cohorts of epileptic patient3, researchers 
will be able to ocamine a more homogeneous population 
of patients for possible genetic markers of inherited causes 
of epilepsy. Finally, clinicians are in a better position to 
offer a prognosis to the patient 

Epilepsy implies the recurrence of ictal manifestations 
over lime, known as epileptic seizures. 3 Seizure types can 
be classified into 2 major categories, partial and general- 
ized This classification is based on the originating electro- 
encephajogranhic activity and on the ensuing clinical 
changes (termed the electronical description^.^ Localiza- 
tion-related epilepsy is the result of focal electrical events 
in 1 cerebral hemisphere, resulting in partial epileptic sei- 
zures. 4 A partial seizure is classified based on the preser- 
vation (simple) or impairment (corapU*) °£ consciousness. 
Temporal lobe complex partial seizures are the most com- 
mon epileptic seizure nwnifested in adult epilepsy. Infre- 
ouentty, these initial partial seizures will secondarily gen- 
eralize.* Generalized seizures arc subdivided into convul- 
sive (grand mal) and nonconvulsivc (petit mal) seizures- 
Generalized seizures originate from both cerebral hemi- 



Seizure etiology can basically be broken down into either 
unknown primary and known secondary or reactive caus- 
es.* The recent Revised International Classification of Ep- 
ilepsies and Epileptic Syndromes 3 is based 1st on seizure 



type (localization-related versus generalized versus unde- 
termined) followed by die epilepsy etiology. Idiopathic ep- 
ilepsy is diagnosed when no underlying possible cause oth- 
er than hereditary factors is found. Symptomatic epilepsies 
are the consequence of a known or suspected disorder of 
the central nervous system. Cryptogenic epilepsies am ep- 
ilepsies that are suspected, but not proven, to be symptom- 
atic. Note that all 3 etiologic classifications can occur with 
either seizure type. Accurate description, patient recall, and 
identification of intracranial pathology are imperative in this 
classmcatton. 

In : this issue* Bereadt and Gram 7 describe a study on the 
ability to apply ''rigidly" the human epilepsy and seizures 
classification system to a case series study in dogs. A total 
of 63 previously untreated dogs with a history of 2 or more 
epileptic seizures, as described mostly by the owners, were 
evaluated for seizure type and etiology- Tne majority of 
dogs were classified as having partial seizures (659&), most 
commonly simple partial seizures. Almost all of the dogs 
(85%) with partial seizures developed secondary general- 
ized seizures. The most commonly classified* etiology was 
cryptogenic (45%), followed by idiopathic (25%), symp- 
tomatic (169&), and unclassified (14%). The authors con- 
clude that the high frequency of partial seizures (mainly 
simple) with secondary generalization in epileptic dogs in- 
dicate* the need to avoid using the term "generalized" sei- 
zures and to focus instead on whether the seizures are pri- 
marily or secondarily generalized- 

The questions raised by me paper of Bercndt and Gram 7 
involve the accuracy of applying tne seizure typing classi- 
fication used for people to epilepdc dogs, the interpretation 
bf current terminology, the relationship between seizure eti- 
ology and seizure type, and the overall benefit of dassifying 
seizures and epilepsy in canine epilepsy. These issues are 
at the heart of dealing with any epileptic animal and arc of 
vital importance to our understanding and management of 
canine epilepsy. A* such, conclusions on these issues must 
be the result of a carefully planned study design, proper 
scientific methodology, accurate result reporting, and valid 
comparisons between human and canine epilepsy. The au- 
thors should be applauded for their efforts to take on a 
study of such magnitude, their results are intriguing and 
deserve careful analysis. 

The 1st issue to address is how accurately one can de- 
termine the presence of partial seizures in dogs based main- 
ly qjx owner observation. This decision requires accurate 
owner recall and interpretation by the clinician. Much sub- 
. jectiviry is involved in this process; for instance, distin- 
guisbuig the prodrome (nonseizure period) from the aura 
(initial seizure period) is highly subjective. Several signs 
may occur in bouS '"sim'ations, including Intention- seejring, 
pacing, anxiety, restlessness, drooling, unusual expressions, 
and pupillary changes. Determining impaired consciousness 
can be difficult. Of the 78 clinical signs exhibited by dogs 
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A classified with partial seizures m Bereridt and Gram's pa- 
per, 7 48 £61%) of the clinical signs were subjective inters 
pretations by owners of events that could have occurred 
during either the. prodrome or the aura stage. A fcst of the 
clinical signs asgociaied with the onset of secondarily gen- 
eralized seizures, along with information on. die time period 
between .the onset of initial signs and the onset of gener- 
alized seizures cm and postictal changes, may have helped 
to elucidate this pattern. Pure simple partial motor seizures 
are often followed by focal motor weakness in people 
(Todd's paresis), a condition that was not described in the 
paper In the absence Df eleccroencephalograptdc data, vid- 
eotape recording and subsequent critical analysis of all cas- 
es would enhance the validity of epilepsy studies. Without 
this information, conclusive evidence of die seizure cate- 
gorization is lacking. 

A 2nd issue is the difficulty in precisely applying the 
ILAE classification scheme to owner observed seizures in 
dogs, as evidenced by the fact that no dog with partial sei- 
zures was classified as having idiopathic epilepsy. This 
classification is in conflict with the human classification be- 
cause human epileptics with legalization- related epilepsy 
are. often classified as idiopathic 3 Similarly, all dogs diag- 
nosed Wjith cryptogenic epilepsy exhibited partial seizures, 
another classification choice that differs from the ILAE 
scheme. Symptomatic epilepsy designation requires docu- 
mented disease or injury, a requirement that was not . strin- 
gently adhered to in this study. 

Hie 3rd issue raised by Berendt and Gram 7 is the rela- 
tionship, between seizure etiology and seizure type. Pro- 
spective studies for appropriately classifying all animals 
into a disease category require that all of the animals re- 
ceive identical diagnostic evaluations. In particular, brain 
imaging is an important diagnostic tool to identify occult 
intracranial lesions. In a respective study of 50 epileptic 
dogs that underwent extensive diagnostic testing (including 
. magnetic resonance iraaging.scans), 37% of dogs between 
the ages of 1 and 7 years of age that had a normal neuro- 
logic examination had a derinitrve diagnosis established.' 
Moreover; older dogs that had generalized seizures as the 
only. Clinical sign but had a normal examination may have 
■ • a "silent" cortical lesion. . 

Finally,,what is the overall, benefi^of classifying seizures 

and epilepsy in canine epilepsy as compared with human 
epilepsy? It is not surprising that many differences exist 
between epileptic humans and dogs: dogs have a much dif- 
• ferently wired brain than people have, dogs are more highly 

. -inbred, they are less exposed to certain precipitating factors 



(ie, head trauma), and they cannot provide syrnptomatDlog- 
ic recall^of seizure events. Yet important similarities do ex- 
ist between the 2 species: both exhibit partial and gener- 
alized seizures, an inherited basis for idiopathic epilepsy 
most likely exists for boifc and response to ainricifdeptic 
drug therapy may be dependent on seizure type in both 
species. Thus, seizure and epilepsy classification is needed 
to help further the understanding of canine epilepsy and to 
provide a foundation for clear communication between spe- 
cialists, general practitioners, and owners. Hies paper helps 
to heighten the awareness of the containing need to farther 
categorize and study partial seizure disorders in canine ep- 
ilepsy. Accurate mformation is needed to advance our goals 
of identification and treatment of mis prevalent disease 
through collaborative, prospective studies. We can all ben- 
efit from Leonardo's lesson; sapere yedere. 
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epilepsy 



< disease, neurology * The paroxysmal transient disturbances of brain ' function that may 
be manifested" as episodic impairment or loss of consciousness , abnormal motor 
phenomena, psyctijc o r §£n&o)cy; disturbances or c£J±ijirttafi2ri of the autonomic nervous 
system, 

Sympt o m^ are due to paroxysmal disturbance of the electrical activity of the brain . On 
the basis of origin, epilepsy is idiopathic (moatESjBjiiG, £§@SJ3£iaL genetic) or s ymptomatic 
( acquired, "organic)".' On the basis of cubical arid electrbencephalographic phen6menpn r 
four subdivisions are recognised:" " 

1. Grand" rfiai epileps y (ma jor epilepsy f haut mal epilepsy) subgroups: generalised, focal 
. (localised), iacksonia n (ro landic) 

2. Petit mal epilepsy 

3. Psychomotor epilepsy (t emporal lobe e pilepsy, psychic, psychic e<juiyaj^nt or variant) 
subgroups : psychomotor proper (tonic with adverslve or torsion movements or 
ma sticatory phenomena) . automatic (with amnesia ) and sensory ( hallucinations or d££&m 
states or d,j. Vu) 

4. Autonomic epilepsy (diencephalic), with flushing , pallor, tachycardia., 
perspiration or other visceral symptoms. 

Synonym: epilepsia. 
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Epilepsy and Seizure Classificatioji in 63 Dogs: A Reappraisal of 
Veterinary Epilepsy Terminology 



Mette Berendt and Lermart Gram 



The human definitions of epilepsy and seizure clasalflcaiion wot applied rigidly to epileptic dop to investigate whether the 
distribution of the seizure types and epilepsies of dogs is comparable to that of human beings. Sixty-toe dogs wot tetexred 
because of recurrem (>2) epileptic seizures* Only dogs without previews or ongoing antiepucptic tn»tm«i Wot included. AB 
jtogs had a physical and naurologic examination and blood work teat Included a CBC and a. bict&emka] profile. All owners were 
asked to coropjett a questionnaire, focusing on seizure development. In addition, video recordings of suspected sefcttina episodes 
were analyzed If available. In the majority of dogs where an miracraoial lesion was suspected, a dbmpiitedzed tomography scan 
was permed. 3ixty-6ve percent of ** dogs experienced partial seizures with or without secondary generalization and 32% 
exhibited primanr geeeralized seizures,- ta3% of the dogs the seizures could not be classified. T^ty-Sve percent of these cases 
were classified as Idiopathic 16* as svinptorwcic, and 45% as cryptogonte epilepsy; in 14% of these a classification was not 
possible. Apprylng tem^dcflnfdons, the distribution of seizure types and epilepsy dasslfl catmns in these dogs differed widely 
bom thoseio previous reports of canine epilepsy, where generalized seizures and idiopathic cpilspsy were most fr«ruer,0y wponed. 
However; out Snoots* are consistent with the results of Several large studies of human epilepsy patients, ta dogs with epib=pS* 
closer attention must b« given to the dcttcdon of a partial on?ot of seizures. In this *udy, derailed questioning of the owners and 
when possible analysis of video recorded seizures, proved to be soffit £6* .diagnosing seizures w4m a partial onset in a Significant 
numb** of dogs. Partial onset of seizures may be mi indication of underlying cerebral pathology. Some adjustments of veterinary 

coilepBy. rerrr^ole^"«^ ' ' "'_ ... 

Key tvords: Brain; Cryptogenic saiime; Epilepsy dassiAcaboo; Seizure types. 



In veterinary medicine, it is a common belief that the vast 
majority of dogs with epilepsy experience generalized 
seizures,, moat frequently in the form of convulsions. 1 - 8 The 
majority, of canine.. epilepsies have been .cpnsidEnpd idio- 
pathic (ie, primary generalized epilepsy of unknown cause 
but with possible farnilial predisposition)." Although vet- 
erinary investigators recognize that localized motor activity 
preceding convulsions is indicative of a partial onset with 
secondary generalization, the occurrence of an aura appears 
to be considered a preictal event, unrelated to the subse- 
quent seizure, with the seizure classified as a generalized 
seizure. 

In human classification of epileptic seizures, an aura is 
recognized/classified as a simple partial seizure, which may 
or may not progress into secondary generalization in the 
form of convulsions- 10 The word aura (Gr, flura=»breeze) 
was first introduced by the Greek physician Galen after 
having heard a patient describe this sensation as a cold 
breeze. The aura represents the initial activation of a single 
group of neurons and is often reflected clinically in a ste- 
reotyped sensation, eg, sensory, visual, auditory, or vertig- 
tnous in human epilepsy patients, perceived as a warning 
. sign. During .the. aura, (the simple partial seizure), con- 
sciousness is unirnprnTeid. in human epileptolbgy, 53-57% 
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of patients are diagnosed with partial seizures with or with- 
out secondary generalisation. 11 -" 

Human classification of epilepsies deals with three cat- 
egories: (V)' idiopathic epifepsy, presenting with primary 
generalized* seizurei often starting* early iri life and fre- 
quently involving a hereditary predUposttion and with no 
underlying cause; (2) symptomatic epilepsy, starting at any 
point in life, Characterized by partial seizures with or with- 
out secondary generalization, and caused by a "known dis- 
order of the centraJt nervous system (CMS); and (3) cryp- 
togenic {Gz. cryptOS=b\ilitaTi) epilepsies, which are sus- 
pected to be symptomatic, but where no etiology is 
known. 14 

' Veterinary epilepsy nomenclature has borrowed exten- 
srvely from its human counterpart, but for a rammer of 
terms important differences exist in their definitions and 
mterpretanons. The purpose of this study was to apply me 
definitions used in human epUeptology to dogs with epilep- 
sy and to investigate whether the epilepsies and epileptic 
seizurcs'of dogs have a distribution similar to moss in bu- 



Materia) and Methods 

Inclusion Criteria 

Dogs were presented to the Royal Veterinary and' Agricultural Uni- 
versity of Copenhagen "fmrrt September 1903 to August 1994 and Sep- 
tember 1995 to December 1996 ydtb a jmraaxy complaint of recurrent 
(>2) epileptic seizures. Oijly dogs without previous or oosomg anti- 
epileptic fieaime&t wore Included in tha'anitfy. Dogs having an extra- 
cranial cause for uieir seizures wert excluded from the study. 

Investigations 

Investigations, for each dog included a auestionrwjre to the owner- 
focusing on seizure oeveUipmanr, (owners alto were encouraged to 
provide video recordings of wpaeted 'seizure eposes), physical and ' 
neurology examinations, and rovuuc* CBC and serum biochemistry. 
A cornputorUted tomography <CT) scan was performed on 6 dogs in 
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Simple 



Complex 



(consciousness unimpaired) 



(cans ciousn ess unpaired) 



Secondary generalised cneYUlslons 
," Fig L Way for a partial seizure TP develop into secondary generalization. 



which the neurologic examination indicated an intracranial lesion. 
Dogs thai were euthanized during the study were examined postman 



Qassificatiqn of Seizures 

As In human epDeptology. prodimrw* wem defined aa manifesta- 
. (ions preceding,* seizure in epileptic zndiv&duais t>y several hours or 
days, often a disturbance of mood, or behavior, less frequently such 
" subje^rye symp<onw as headache^ or rarely other phenomena- EpBep* 
tic prodromes usually reflect a preictal increase in etftabJilry of an 
epHep^ehic focus or of the entire brain. They must thcrBfoie be 
carefully distinguished from auras, which represent the onset of a $ev- 
'zure. u 

Seiwre* generalized from the case* umne classified as primary gen- 
eralized, seizures. Seizure* with a focal onset were defined as a simple 
partial seizure (aura) when "consciousness was not unpaired or a com- 
plex partial seizure when consciousness was Impaired. Simple partial 

' soizures'mt^y develop ioro complex partial seizures, and both types of 
partial seizures may soec^darfly generalize and develop into convul- 
sions, or secondary generalized seizures. The development of partial 

■^seiruresMB illustrated in 'Figure lv 

Classification of Epilepsies 

Dos*" With an early onset 'of 'primary generalized seizures and a 
" normal neurologVaxamhTB^^ as havinc idiopathic 

epilepsy. Family predisposition was also considered for this group. 
Symptomatic epilepsy was diagnosed in dogs having partial seizures, 
with or without Secondary general ira&cn, and where the epilepsy was 
' ton consequence of a known disorder of the CN$ brespectlvB of the 
animal's age. Doe* experiencing partial seizures with or without sec- 
ondary generalization but wfcere patient history, neurologic examina- 
tion, and diagnostic testing failed to dernanstrate a focal euology were 
swpecred of symptomatic epilepsy, and their epilepsy was classified 
. as cryptogenic. 

Results 

Signalmen! and Diagnostic Investigations 

.. . Of the 63. dogs, evaluated,. 25 (40%) were intact females, 
...37 (599b) werB intact, males, arid 1 (!<?*). was a castrated 

male. The study population comprised 26 different breads 
. and mixed breeds. Mixed breeds, Labrador Retrievers, and 

Poxcr* were most frequently represented. Forty-seven dogs 

were £4. years of age at seizure onset A significant pto- 
., portion of them had partial seizures. .... 

. Complete.blood counts and serum biochemical analyses 

were within normal limits lu all 63 dogs. The qcurologic 



examination was abnormal in 8 dogs. The abnormalities 
included signs of dysfunction of 1 more cranial nerves, pos- 
tural-deficits, and depressed mentation. Of the 6 dogs ex- 
amined by CT scan. 3 had a space-occupying lesion and 3 
.had a normal, acaru tjo anuuti em. examinations were, per- ... 
formed on 9 dogs that were euthanized during the study. 
The postmortem examination revealed an astrocytoma in 3 
dogs, granulomatous menmg encephalomyelitis in 1 dog. 
" canine distemper in 1 dog, and meningitis in 1 dog; 3 dogs 
with a normal exanunariorjL The eigruument, clinical data, 
and seizure and epilepsy classification of the 63 dogs are 
provided in Table X. ' 

Classification of Seizures 

Seven dogs (11%) suffered from prodromes prior to the 
onset of seizures. Five of these dogs experienced primary 
generalized seizures. Prodromes lasted for 1-24 hours, dur- 
ing Which the dogs would cling to the owners and express 
anxie<y (4 dogs), be restless (2 dogs), and eat the carpet 0 
dag). All owners stated that they 'could couj&tently predict 
a forthcoming seizure "by" changes iftthe dog's behaviox 

Forty-one (65%) of the dogs experienced partial seizures 
with or without secondary genera^zati on, and 20 (32%) of 
mc "boss suffered from prirnaxy generalized seizures (no 
evidence of a partial onset). In 2 dogs (3%), the seizures 
could not be classified. The owners of 28 dogs (68%) with 
partial seizures reported a simple partial onset and no im- 
pairment of consciousness (aura), whereas in 11 dogs 
(27%) the onset was complex, ie> consciousness was im- 
paired. In 1 dogs (5%), H was not possible to teteaanme 
whether the seizure had a Simple or complex onset Because 
of obvious problems with the evaluation of subtle ; and or 
rapid changes in the censwousness of dogs, we did not try 
to identify dogs wltib a development of simple ptttiaTtnto 
complex partial seizures! The partial seizures in 35 (85$>) 
of the dogs progressed into secondary generalization rn the 
form of ccWubions. The 6 dogs that did not aj^ience 
secondary generajjzarion all had complex partial' seizures. 
Seizure distribution Figure 2. 

The clinical signs experienced during partial seizures in- 
cluded seeking attention rrom the owner (12 dogs); motor 
symptoms such as'rymmjc contractions or flexion of a spe- 
cific limb, occurring in a repetitive manner from seizure to 
seizure, turning of tfae head always in the same direction, 
tonic opening of the jaw, and head tremor (12 dogs); anx- 
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Table 1. Clinical data frvm 63 dogs with recurrent epileptic seizures. 



Age kt l^Jawroipgic 



Dos ^t^ad 



1. Dachshund 

2* Fox. Terrier 
, 3. Cocker Spaniel 
..4- Alsatian . . „ 

5, Poodle 

.6. Labrador Retriever 
-7. Swiss Mountain Dog 
r& Mixed 
.o. AJsallan 
10. Dalmatian 
11. . V/iic Haired Pointer 
12.. Boxer.. . . 
, 13. , Dobermann. Plncher . . 
.14. . Springer Spaniel 

15. Cocker Spaniel. 

16. Labrador Retriever . 

. :17.:.King Cbaries-SpaaieL 
18. Mixed 
19- Springer Spaniel 
20. Rottweiler. . - . . . 
ZJ. Wire Haired Pointer 
=22, Golden Retriever 

23. MUed 

24. Labrador tenever 

25. Cocker Spaniel 

26. Golden Retriever 
,27. Giant Schnauzer.. 

28. Bernese Mountain Dog 

-.2&»Mijccd 

• 30- 3eagle 

31. Beagle 

-32, Boxer. ......... 

33. Alsatian 

-34, Alaskan Malamute . 
33. Mixed 

36. Mixed 

37. Rottweiler 

38. Boxer 

39. Labrador Retriever 
-40> Pekingese* . . . 
•*41v Great Dane , . .. 

4-2. Boxer 
43-. Mixed 
44. Boxer 
45- Dalmatian 

46. Labrador Retriever 

47. Pomeranian 

4$. Labrador Rettkver 

49, Karelian Bear Hound c 

50. Bouvier des FlandreB 
5t. Alsatian 

52. Beagje 
• 53. Pekingese 
54> Labrador Retriever* 

55. Golden Retriever 

56. Labrador Retriever 



Sex 


Onset 
(yearly 


maticn b 


M " 


ZA1 


N 


M 


13.00 


N 


M . 


2.25 


N 


M 


8.00 


A 


F 


1.00 


N 


M 


0.58 


N 


M . . 


.. L50 


. A 


F 


0.92 


N 


F 


1.56 


N 


M 


i-83 


N 




L58 


IN 


F 


4.50 


A 


M , . 


L00 


N 


M . 


LOO 


IN 


' M. . 




N 


. F .... 


LOO 




M 


158 


N 


M 


2.17 


N 


M 


. .1.08 


N 


M 


2.08 


N 


F . 


2.00 


N 


M 


LOO 


N 


M. . 


Urit 


N 


F 


.. 2.83 


N 


M 


9.83 


A 


. M. . 


1.33 




M 


9.00 


A 


..M .. 


2.67 


N 


.F .. 


: Unk 


N 


F . 


. Unk 


N 


M . 


2,50 


N 


F 


0.50 


N 


F ' 


.6.00 


N 


F . . 


J..50 


N 


J? 


3.58 


. A 


M 


7.67 


N 


F 


7.,?-5 


N 


M 


6.00 


A 


M 


5.00 


N 


F 


0.75 


N 


. F. 


; loo 


N 


M 


0.50 


N 


M 


3.00 


N 


M 


3.25 


A 


Mf 


3.50 


N 


M 


1.50 


N 


F 


0.17 


N 


M 


LOO 


N 


M 


5-50 


N 


M 


3.08 


N 


F 


2.00 


N 


F. 


. LOO 


N 


M 


3.25 


N 1 


F 


L58 


N 


F 


2J0 


N 


M 


L42 


N 



Seizure Classification 



Epilepsy 
Classificatkwi 



Primary generalized' 
EYiroary generalized 
Partial, secondary generalized^ 
Partial, secondary generalized 
partial, secondary ger^rajiied 
Primary generalized 
Partial, seconoary generalized 
Primary generalized 
Complex partial 
Priroary generalized 
Primary generalized 
Complex partial 
Complex partial 
Primary generalized ' 
Partial, secondary generalized 
Partial, secondary generalized 
Partial, secondary generalized 
Primary generalized 
Primary generalized 6 
Partial, secondary generalized 
Primary generalized 0 
Partial, secondary generalized 
Primary generalized* 
Partial, secondary generalized 
Complex partial 
Partial, secondary generalized* 
Partial, secondary generalized 
Primary generanzed ;, 
Partial, secondary generalized 
Partial, secondary g^eialJzed , 
Partial, secondary generalized 
Partial, secondary f 



Partial, secondary generalized 
'^Primary . generalized 
Plenary generalised 
Partial, secondary generalized 
Partial, secondary generalized 
Primary generalized 
Partial, secondary genera] ized' J 
Primary generalized 
Primary generalized' 
Primary generalized 
Partial, secondary generalized 4 
Partial, secondary generalized 41 
Partial, secondary generalized 
Partial, secondary generalized 
Partial, secondary generalized 
Partial, secondary generalized 
Partial, secondary generalized 
Partial, secondary generalized 
Partial, secondary generalized 
Complex partial " 
Partial, secondary generalized 
Partial, secondary generalized 
Partial, secondary generalized 



Irjtiopatiuc 

Cryptogenic 
Symptomatic 
Cryptogenic 
Idiopathic 

Idiopathic 
Cryptogenic 
Idiopathic 
Idiopathic 

Symptomatic 

Cryptogenic 

Idiopathic 

Cryptogenic 

C^btogenic 

Ci^ptDgenic 

Idiopathic 

Idiopathic 

Cryptogenic 

Idiopathic 

Cryptogenic 

Cryptogenic 

Cryptogenic 

Symptomatic 

Midptfttuc 



erotogenic 
Cryptogenic 

Cryptogenic 

Symptomatic 

Idiopathic 

Cryptogenic 

Symptomatic 

Symptomatic 

Idiopathic 

Idiopathic 

Idiopathic 

Symptomatic 

Cryptogenic 

Cryptogenic 

Cryptogenic 

Cryptogenic 

Symptomatic 

Cryptogenic 

Cryptogenic 

Cryptogenic 

Cryptogenic 

Cryptogenic 

Cryptogenic 

Cryptogenic 
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Table X- Continued. 



: Dog Bread 



.. 57- Fojc-Tkirier. 
.,58..SrKBtooiJ $haepdog 
.59, Mixed i . 

60. Rattwcilrr 

61. Mixed 

6*2. American Cocker Spaniel 
63. Dachshund 



Sex 


Age at 
Onset 
(years)* 


Neurologic 
Exam- 
ination 1 ' 


Seizure Classification 


Epilepsy 
Classification 




";jo 


N 


Pwtiri, sacDTTri&fy generalized " ' 


' cryptogenic ' 


F 


2.17 


N 


Partial secondary gn^^iixs6 


Cryptogenic 


>: ' 


" 133 


N 


Partiil, fcebttdajry generalize*^ " 


' Sympttrnaifc ' 


M 


1.00 


" N 


Primary generalized 


' ''idiopathic 


M 


630 


A 


Complex partial 


Symptomatic 


F 


5.0D 


N 






P 


4.00 


N 


Primary generalized 


Idiopathic 



b N = noroiai; A = 
•p«>d*Dme&. 
d Complex paklal or 
? History of severe i 
'Mole 



4. 



t wdb jacxmdkry ' gewsAUiittoc. 

d trauma preceding seizure development. 



iety (10 dogs)*, trernbling (9 dogs); drooling (4 dogs); vom- 
iting (4 dogs); incoordination (7 dogs); sitting down/loosing 

* tone in the pelvic limbs (7 dogs); a staring look {6 dogs); 
restlessness (5 dogs); and dilation of pupils (2 dogs). 
The 1 1 dogs experiencing complex partial seizures with 

... 0 r without secondary generalization were characterized by 

t a : detectable . irnpairmenfc.of .cotisicjousness, often involving 
automatisms. The dogs appeared disoriented, were unable 
to recognize their owners, and unable to respond to com- 
mands. Some dogs would express signs such as headpress- 
ing, and others;, seemed to experience episodes with a 
change in perception- Such episodes included following 
imaginary objects, unprovoked aggression, and unmotivat- 

.. ed barXtng, behavior that could not be distracted. and that 
would occur repeatedly and was stereotyped hi the individ- 
ual, dog- .The signs in the. 6 dogs that had complex partial 

. seizures Without secondary generalization wera dominated 
by confusion and abnormal behavior IWo dogs were be- 
wildered, running around me house drooling, shaking, and 
barking; 1 dog followed irnaginary objects and showed un- 

. provoked agression combiqed with atonia qf 1 hind limb; 

. l dog expressed head tremor and, corrfusion; t dog had 
localized tonic activity of 1 hind limb combined with con- 
fusion; i dog was headpressing and unable to respond to 



commands. The dogs were unable to recognize their ownera 
while .aeiznring. The duration of the seizures was up to 2 
minutes. The lack of secondary generalization in these dogs 
allowed for a mote pronounced development of behavioral 
dhturbances than in the S dogs experiencing secondary 
generalization. The dogs experiencing complex partial sei- 
zures without secondary generalization had a higher seizure 
frequency and tendency to cluster seizures man did the dogs 
with secondary generalisation. 

In all 63 dogs, the postictal signs were dominated by 
initial confusion followed by fatigue and often deep sleep. 
The duration of these symptoms typically ranged from 2 to 
30 minutes. In 4 dogs, tte owners described that the dog 
would appear depressed for a couple of days following sei- 
zures. Overall, no correlation was observed between the 
type, intensity, or duration of seizures and the duration of 
the postictal phase. 



The classification of the epilepsies for the 63 dogs of the 
studySis presented in Table 2. Combining early onset of 
seizures (*54 years of age) with no evidence of a partial 
onset and taking family predisposition into consideration, 



Study population: 





'' ■'. ; ■ . >; 






r = 






1 


("Primary) generated 
seizures . 
20 r52%) 




Partial seizures 
41 (6596) 




Unclassified seizures 
2(3*6) 








r~ 


1 


n 


Staple partial seizures 




Complex partial seizures 
11 (27%) 




Steeple or complex? 
partial seizures 
2(5%) 



2S 



Fig 2* Seinn* types and davelopment in 0*3 dogs. 



Secondary getieraHsanan 
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_ Table 2. Classi&catiop' of the epilepsies fcn 63 dogs. 
BpUepsy Type Criteria No. Dogs 

. Idiopathic. Familial pi&dlsposilion t6 {25%) 

Sarjy onset cf seizures 
No pwtial seizures 
i-. ....... No??^ 5^*fi £ ^ ic . , Y9 1 *? 1 P 

Symptomatic Caused by & knowp intracranial 10 (16$) 

disorder 

Partis! seizures 

Abnormalities on nfeuroSogic ek- 
aimrmtjon (law onaec' com- 
bined whh ahnorraaJrlw on' 
oatrologic examination 2s 
highly suspect) • 

Cryptogenic Fardel seizure* Z8(459&) 
Symptomatic cause wspected 

(but wedononed) 
Abnormalities en rysurologic cx- 
- • - wttfsaiion • • . 

UnciassiOad None of the above 9CI*gO 



.15 dogs were classified as having" idiopathic epilepsy. One 
dog with late seizure onset had & normal CT scan and a 
•ooimal. brain at autopsy-. TOs dog also was classified as 
having idiopathic epilepsy, .bringing the total np to 16 

. : (25%). Ten.dogs (1630 were cUssifled as haying symptom- 
: atic epilepsy on me basis of a known intracranial disease 
(confirmed at CT scan or postmortem examination), a focal 
intracranial disorder as a consequence of previous severe 

.. head, trauma, or the finding of fqcd abnorraalimw on the 
neurologic examination. In 28 dogs (45 %) experiencing 
partial seizures, a symptomatic cause was suspected but not 

. .confirmed, resulting in classification of cryptogenic epilep- 
sy. In 9 dogs (14%), classification of the epilepsy was not 

. . possible, because .of a lack of information from the owner 
about seizure signs (kennel dogs: 2), unknown age at sei- 

. zure onset and present age (3 dogs from an animal shelter), 
..the occurrence of. tare seizure onset combined with apparent 
primary generalized seizures, ox the fbresence of a partial 
seizures without a.demonstiaolc lesion on CT scan or post- 
• mortem examination. 

Seizure fypts 

In this study, 65% of the dogs suffered from partial sei- 
zures with or without secondary generalization, 32% ex- 
perienced primary generalized seizures, and in the sei- 
zurcs could not be classified. Tbese results are in contrast 
with those of previous studies, where the most frequent type 
of. seizures reported were the generalized seizures, 1 ^" 17 
apparently without differentiation between rttimary and sec- 
ondary generalized seizures. The distribution of seizure 
types observed in the present study is in accordance with 
the findings of 3 recent large surveys of seizure types in 
random groups of human patients. According to these stud- 
ies, partial seizures were observed in 53-57% of human 
epilepsy patients, primary generalized seizures occurred in 
.. 27-40*, and in 3-18% of patients seizures could not be 



classified. When 'applying the definitions used inhuman 
epilcptblogy, sunilariry exists between humans arid the dogs 
of this study with regards to seizure types and epilepsy 
classrAcation. Had previous studies of dogs incorporated the 
same definitions as those used in the present study, the re- 
sults might have been similar. 

Veterinary versus Human Epilepsy Nomenclature 

Because veterinary ; epilepsy nomencl aftire makes use of 
its human counterpart; it "is imponant to clarity certain basic 
terms used to describe human epilepsy, m veterinary med- 
icine it is common to describe the epileptic seizure as a 
sequence of events: the .prodromal phase, me prejctal phase 
(often referred to as the aura), the subsequent ictus, and the 
postictal phase***- 14 It is common to refer to generalized 
seizures in dogs without indicating whether they are of par- 
tial origin With subsequent secondary geofiralisation or 
whether they are generalized from the start, ie, primary gen- 
eralized seizures. 

In humans, prodromes refer to a long-lasting <Jm>uts to 
days) change of mind in the form of anxiety, irritability, 
withdrawal, and omer emotional aberrations. Pr^dfornes are 
not considered part of the seizure and are not related to 
abnormal electrical activity in me eJfataoenrAphalogram 
(EEO). 1 ?- 19 

An aura is that portion of the seizure that occurs before 
consciousness is lost and thus is synonymous with a simple 
partial onset of a seizure. Because an aura represents an 
jtctal rather man praictal event, it is indicative of a focal 
seizure onset, which may or may not develop xmo second- 
ary generalization (convulsions),'* 3 ' An isolated aura thus 
represents a simple partial seizure" (the entire seizure). The 
usual duration of an aura is seconds to a few minutes, and 
an aura may not always cause detectable abnormal electri- 
cal activity in the scalp EEC 20 Simple partial seizures may 
develop into complex partial seizures when consciousness 
becomes impaired. "Complex partial seizures frequently in- 
volve, aummarisms, which are defined as involuntary au- 
tomatic motor behavior te, Up smacking or chewing, oo 
curxbg^ me amB that' consciousness is irrj^rerL 

Consequently, what in veterinary medicine is usually de- 
scribed as a typical epileptic seizure, evolving' tbrgugb me 
phases mentioned above, actually * describes a patient ex- 
periencing orooromes followed W a partial seizure onset 
evolving into secondary generalization, clinically expressed 
as convulsions. The seizure is followed by a postictal phase, 
often consisting of reorientation with or without deep sleep. 

In humans, the aura may present as changes in perception 
of the surroundings in me form of distortions of sound or 
of gustatory or olfactory sensations, change in spatial di- 
mensions of surroundings, distortion of time sense, sensa- 
tion of unreality, detachment, or depersonaljzation, pseu- 
dohallucmatious, fear, and sensations as if a naive experi- 
ence has been experienced before (deja vu)« Localized 
motor symptoms may also but less frequently constitute the 
symptomatology of an aura. As for epileptic seizures in 
general, me signs observed during partial onset of seizures 
characteristically are extremely stereotyped in a given in- 
dividual. In the present study, the onset of partial seizures 
always followed an identical pattern, characteristic for a 
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glveix jpatj^nt, but was often reported by the owner only 
after thorough Questioning _ 

.A number of the rather delicate cihucal signs described 
in humans can never be c^ru^urmcd in animals. However, if 
questioned, dog owners frequently reported subtle changes 
in meir animals 7 bebiriox Some of these changes' in be^ 
havioJC were caused by. a distortion of perception, either im- 
mediately proceeding convulsions or existing as an isolated 
phenomenon, constituting the entire seizure. Brief, recur- 
rent, stereotyped changes in bettor, motor signs, or au- 
tonomic clinical signs with or without impairment of con- 
sciousness should be recognized as a possible clinical ex- 
pression of an epileptic focus, giving rise to seizures with 
a partial onset. 

Experiment^ evidence indicates that dogs may indeed 
suffer Jjom simple or coEnplex partial seizures, manifested 
with a variety of clinical signs other than simple motor 
malfunctions. 11 m both veterinary and human epUeptblogy* 
partiaiseisure onset, can be. subde and followed by a rapid 
secondary generalization, making it difficult to detect the 

. partial onset.? 3 . _ . ...... 

. KouUnas et al 9 dahned mat in dogs a correlation exists 
between the duration of the postictel phase and the type, 
intensity,. or duration of die seizure. This correlation, has not 

.. been seen in. humans and was not observed in trie present 
study.. 

Types of Epilepsies 

Twenty-five percent of the dogs'in this study were clas- 
sified "as having imop^c^epilepsyrarid 6i%* were classi- 
fied with aymptomatic/cryptogenic epilepsy. This distribu- 
tion differs from that in a recent study In dogs, where 41% 
were classified as having idiopathic epilepsy, 49% as hav- 
ing symptomatic epilepsy, and 10% as having seizures sec- 
ondary to a reaction of a normal brain to transient systemic 
insult or physiologic stress, denned as, reactive epileptic 
seizures.* Although only 82% of the dogs in this recent 
study ndfilled the criterion for epilepsy (>1 seizure), the 
distribution between partial and generalized seizures was 
similar, whether the dogs were classified as having idio- 
pathic or symptomatic epilepsy: 7 Because in the vast ma- 
jority of cases a seizure with a partial onset indicates an 
underlying structural cause, one would have expected a 
much higher frequency of partial seizures m the group of 
dogs classified as having symptomatic epilepsy. The same 
arguments are valid for one of the most recent studies of 
epilepsy in 54 Labrador Retrievers presumed to suffer from 
idiopathic epilepsy.' Signs of a partial seizure onset, euher 
'. as focal motor events, or in Che form of an aura, was how- 
' ' ever observed '&MQl%j'6f he "dogk Consequently, par- 
tial seizures seem to occur more frequendy in dogs than 
has so far been perceived. Thus, the frequency of Idiopathic 
epilepsy in dogs may have been overestimated. 

The distribution of the dogs in the present Study between 
the two main categories of epilepsy is consistent with the 
results of two recent human studies. In one study of 8,570 
patients, 27% r^ idio^^ 

Uepsy.° In the other investigation of 200 patients, 23% had 
idiopathic and 55% had ^m^tomatic epilepsy. 3 * 
In Jhe present study, 45% of the dogs were classified as 



suffering from cryptogenic epilepsy; the partial onset of 
their seizures was highly suggestive of an Underlying focal " 
mtracrahial pathology. The muxiense progress jrj xoiaglog 
techniques, especially the mcreaimg application' of mag- 
netic resonance scanning, has disclosed an increasing num- 
ber of structural causes "for epilepsy that 'were riot previ- 
ously recognized. For instance, the application of magnetic 
resonance scanning increased the percentage of patients 
classified with symptomatic epilepsy in a study by King et 
si. 24 In addition, magnetic resonance scanning has made it 
possible to identify cerebral pathologic changes, such as 
neuronal migration disorders in the form of focal cortical 
dysplasia and focal subcortical heterotopias, that are not 
detected by CT scarming. In humans, these changes are 
probably the rnost rommon focal neurxxkveiopmental dis- 
orders associated with partial, often refractory epilepsy. 2 " 7 
Refining ocuroiraagmg techniques in humans has resulted 
in an increase in epilepsies classified as symptomatic and a 
coocornitanl decrease In the proportion of cryptogenic and 
idiopathic epilepsies, fnis same "trend may also be seen in 
dogs*, although initial detection Of partial onset of epileptic 
seizures" Is of primary diagnostic irrnbotfancc. 

In this study, tHe BEG waa not included as a diagnostic 
aid. With an KEG, it might have been possible to further 
determine the identity of the seizures described by the own- 
ers "and recorded oil vineo. ffiG 'analysis might have 
changed the seizure classification, especially hi dogs where 
detailed information regarding seizure development was 
lacking and in dogs experiencing partial seizures with very 
rapid secondary generalization. ' 

Conclusions 

In veterinary epileptology, the term "generalized sei- 
zures" should be avoided. Each seizure should be catego- 
rized as a primary or a secondary generalized seizure be- 
cause this characterization is crucial for understanding sei- 
zure development. If the seizure has a partial onset, given 
adequate technology, an underlying cerebral pathology is 
expected. In die present study, there was a high frequency 
of par^ai seizures in dogs, comparable to what la observed 
in humans. This finding underscores the importance of ac- 
knowledging indications of a partial seizure onset in the 
form of subtle and transient clinical signs, which may go 
undetected if the historical investigation is not thorough. 
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Background: Absence seizures are a type of generalized seizures. They were first described 
in 1.705, and later by Tissot in 1770, who used the term petit access. In 1824, Calmed used th 
absence In 1935, Gibbs, Davis, and Lennox described the association of impaired consciousr 
3-Hz spike-and-slow-wave complexes on electroencephalograms (EEGs). 

Absence seizures occur in both idiopathic and symptomatic generalized epilepsies. Among the 
idiopathic, or primary, generalized epilepsies (ie, with age-related onset) .absence secures an 
childhood absence epilepsy (CAE, or pyknolepsy), juvende absence *&wWQjfi^ 
myoclonic epilepsy (JME, or impulsive petit mal seizures). The seizures in these cond tons a 
typ^abseKce seizures and usually associated with 3-Hz spike-and-slow-wave complexes or 
In CAE seizures are frequent and brief, lasting ust a few seconds (pyknoleptic). Some childre 
havetun ^eds^of such seizures per day. In other epilepsies, particularly those wrth .an , older aj 
onset the seizures can last several seconds to minutes and may occur only a few times a day 
nCnpyknolSnfspanioleptic absence seizures). Myoclonic and tonic-clonic seizure .may j* 
. SS,^ally in syndromes with an older age of onset. In these syndromes, the d.scharg 
frequency may be faster than 3 Hz. 

In the symptomatic generalized epilepsies, absence seizures are often associated with slow s| 
wav? complexes of 1 .5-2.5 Hz; these are also called sharp-and-slow-wave complexes. These 
are termed atypical absence seizures. 

PathoDhvsioloqy: The etiology of idiopathic epilepsies with age-related onset is genetic. Abo 
40% of oatient? % h these epHepsies have a family history of epilepsy; concordance in mono, 
75% Family membeYs may have other forms of idiopathic or genet.c ep.lepsy (eg, fet 
convulsions, generalized tonic-clonic [GTC] seizures). 

Several animal models demonstrate the genetic basis for absence seizures. A strain of Wistar 
aZtTcab^n^\\eosy rats from Strasbourg (GAERS), is a polygenic model in which a I « 
pnetica^nce epilepsy behavioral arrest with twitching of facial muscles. This is 

associateo wren www * SD ike-wave epilepsy. The tottering chromosome 8), lethargic 
!"?■ rU^l 2 SSSSuSSS^S^ 15) mocha (chromosome 10), and ducky (chrome* 

celfular mechanisms for the generation of the discharges are not identical. 
Several mutations of genes which encode protein subu ^^ 

patients, and family members with idiopathic epilepsies. Some forms of JME and absence epn 
have been shown to result from mutations in Ca ++ channels. 
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